Penile carcinoma is an uncommon urological tumour and provides an opportunity for curation on early stage of the disease. Nodal metastases are one of the most important prognostic factors for survival although detection of inguinal adenopathies could be related with an inflammatory or infectious etiology. A suspicion of bilateral metastasic nodal involvement should be taken with caution. Radical inguinal lymphadenectomy has been associated to a great deal of complications. Several anatomical studies have reported the true lymphatic drainage pathways in order to reduce the area of groin dissection. Nonetheless, a prophylactic modified inguinal lymphadenectomy should not be a systematic surgical procedure in all patients due to morbidity and questioned usefulness when there are not nodal metastasis. Classical imaging studies have a limited contribution to the diagnosis of lymph node metastasis. Nowadays, lymph node involvement may be diagnosed both minimally invasive and noninvasive techniques, such as dynamic sentinel lymph node biopsy in intermediate and high risk patients with nonpalpable lymph nodes, and fine needle aspiration biopsy in cases with palpable nodes. Their high effectiveness has facilitated the radical pelvic or inguinal lymphadenectomy that is only performed when there is histological confirmation of nodal involvement. A new video endoscopic technique has been developed at present to reduce postoperative complications although prospective studies are needed to assess outcomes. The appearance of adenopathies after surgical treatment of the primary tumour could be supported at the same guidelines. An inguinal lymphadenectomy should be carried out in selected patients to support a benefit on early stages with an extended survival.
Introduction
Penile cancer is an aggressive and rare neoplasia, particularly in developed countries, that originates in the epithelium of the glands and of the inner prepuce. This tumour represents 0.4% -0.6% of all neoplasias [1] .
The world's highest prevalence rates are found in India and Brazil. The incidence of this urogenital tumour in the United States and Europe is approximately 1 of 100,000 males per year [2] .
It has been associated to human papiloma virus in nearly 50% cases although any chronic inflammatory process in the coronal sulcus or poor hygiene encourages its appearance. Infant circumcision could be as a reducing risk factor. In fact, one of the lowest incidence is among Jewish men born in Israel [3] .
Peak incidence is between the sixth and seventh decade of life. The earlier the diagnosis, the better the prognosis; considered curable until Stage II of the American Joint Committee on Cancer (AJCC) classification.
Cure depends on control of the primary tumour and regional nodes. The most common sites of metastasis are the superficial and deeper nodes of the inguinal and iliac region. Lymphatic invasion occurs in 50% of the patients with enlarged inguinal adenopathies and 10% -15% who present with nonpalpable lymph nodes, even in small tumours [4] . Distant dissemination is usually late.
This cancer may be found in a locoregional stage for a long time, which explains that inguinal lymphadenectomy can be considered curative in many patients [5] .
Nonetheless, the presence of inguinal nodes in this carcinoma is common as rich inflammatory response to bacterial flora of the region or local infection, especially after an isolated resection of the primary tumour.
The persistence of these lymph nodes after three weeks of removal of the primary lesion and proper antibiotic coverage should advise performing an inguinal dissection. In this regard, the European Urological Association recommends lymphadenectomy for all patients with clinically palpable inguinal lymph nodes [3] .
Nowadays, both minimally invasive and noninvasive staging strategies have been developed for the identification of patients with lymph node involvement. The contribution of these new strategies for nodal staging could reduce the magnitude of complications caused by the inguinal dissection.
We present a case report of a patient diagnosed with squamous cell carcinoma of the penis and some risk factors of lymph node metastasis according to the European Urological Association's guidelines who evolved superficial and deep lymph node metastasis in early follow-up and underwent bilateral radical inguinal lymphadenectomy. We evaluate this surgical procedure for this type of cancer in conjunction with other diagnostic techniques for nodal infiltration.
Case Report
A 77-year-old man with past medical history of transient ischemic attack, myocardial infarction and atrial fibrillation consulted on an outpatient basis by a preputial tumour with glans involvement for the past month.
No palpable inguinal lymph nodes were found on physical examination. The pacient underwent subtotal penectomy and diagnosed with ulcerated squamous cell carcinoma with invading the subepithelial connective tissue, moderately differentiated, 2.5 centimeters in maximum diameter, respecting the oncological resection borders.
A few small bilateral superficial inguinal adenopathies were found at 6 months follow-up. They were treated with antibiotic therapy without any success. In the clinical course, these lymph nodes grew in size and number, as confirmed with abdominopelvic computed tomography (CT) scan (Figure 1) . A fine needle aspiration biopsy was performed to confirm recurrence. Other imaging studies excluded the possibility of distant metastasis.
We performed a bilateral superficial and deep inguinal lymphadenectomy (Figure 2 ), sending intraoperative lymph samples from both sides which were negative for malignancy and iliac dissection was dismissed.
He suffered from a postoperative well-tolerated right lymphorrhagia which was treated with a conservative management.
Histopathological diagnosis was reported moderately differentiated squamous cell carcinoma in five right and four left lymphadenopathies, presenting extracapsular involvement and infiltration of perinodal fatty tissue. This penile carcinoma was staged as G 2 pT 1a pN 3 M 0 (Stage IV) according to 7 th edition of the AJCC Cancer Staging Manual. An iliac lymphadenectomy and neoadjuvant chemotherapy was recommended but our patient refused.
Finally, he only underwent radiotherapy in the surgical areas and a cutaneous ulceration appeared as complication to radiation therapy.
We performed a follow-up by physical examination and CT scan. Our patient was disease free for nine months. Then, he was attended complaining of dysnea and a pulmonary X-ray showed metastasis in both lungs.
He accepted a palliative treatment and died of respiratory failure a month later.
Discussion
Inguinal lymph node metastases are common in penile carcinoma because these nodes are responsible for primary drainage of genitalia whereas secondary drainage is to the pelvic nodes. Clinical and radiological assessment of the inguinal lymph nodes is a controversial issue related to both diagnosis and follow-up of this carcinoma. Nodal metastasis represents one of the most important prognostic factor of the disease [6] , with 28% -64% of the cases detected when diagnosis is made, although a quarter of patients could have metastasic adenopathies without palpable lymph nodes [7] .
In fact, there is a high incidence of microscopic lymph node metastasis, even in early stages, not demonstrated at time of diagnosis, that will have an impact in disease prognosis.
From an anatomical point of view, inguinal nodes can be divided into a superficial, just below subcutaneous, and deeper group around the femoral vein. Nonetheless, Daseler [8] functionally divided this region into four quadrants and a central zone at the junction of the femoral and saphenous veins. Later, several lymphangiographic studies of the penis [9] reported no direct drainage to the lowest quadrants and pelvic region. These findings suggested that a modified inguinal lymphadenectomy might be feasible to reduce the area of groin dissection in order to minimize morbidity associated to radical lymphadenectomy and preserve the therapeutic benefit.
The most common complications in the radical procedure are seroma, lymphocele, skin edge necrosis, wound infection, lymphedema, flap necrosis, scrotal edema and deep venous thrombosis [10] . A high rate of them has been described in patients with a high body mass index, sartorius muscle transposition or bilateral dissection.
These factors could be considered strongly associated with the risk of postoperative complications [11] . Neither high morbidity in radical lymphadenectomy, reported between 30% and 50% of cases [12] , nor its real unknown effect in survival rates as prophylactic measure should justify this systematic surgical porcedure without a high level of suspicion of lymph node involvement.
Nowadays, extent of lymph node dissection should be adapted to clinical stage. Lymphadenectomy should not be indicated in low risk patients (pTis, pTaG 1-2 , pT 1 G 1 ) without palpable lymph nodes. On the contrary, it could be indicated in all patients with clinically palpable inguinal lymph nodes at diagnosis or high (pT [2] [3] [4] , G 3 or vascular invasion) and intermediate (T 1 G 2 with vascular invasion or nodular growth pattern) risk of nodal metastasis according to the European Urological Association's guidelines, because of the potential risk of lymph node metastasis [13] .
An alternative to this surgical procedure is a dynamic sentinel lymph node biopsy in the presence of nonpalpable nodes and risk factors or fine needle biopsy in cases of palpable adenopathies. Nonetheless, patients with histologically proven nodal metastasis should undergo radical inguinal lymphadenectomy, extended to the pelvis if there are more than two lymph nodes affected, to improve survival [1] .
A new procedure, known as video endoscopic inguinal lymphadenectomy (VEIL) [14] , has recently been proposed as a safe option to reduce postoperative morbidity in classical lymphadenectomy, both palpable and non-palpable nodes. A few centres around the world have performed this technique and several prospective multicenter studies will be needed to assess its long-term oncological outcome despite its initial success.
Neoadjuvant chemotherapy is recommended in fixed lymph nodes before resection. Both sentinel node and fine needle biopsy in combination with ultrasound scan may also be of great value in detecting lymph node metastases during follow-up of these patients with high sensitivity and specificity, even in non-palpable disease. Their main advantage is to decrease the open lymphadenectomy-related mobidity with a low false-negative and complications rate of around 5% [15] [16] .
Other classical diagnostic techniques, such as CT scan, magnetic resonance imaging (MRI) or positron emission tomography-CT (PET-CT), are unable to detect micro-metastases and have a poor contribution to the diagnosis of lymph node recurrence [17] , except in cases with high clinical suspicion.
A delayed lymphadenectomy, involvement of more than one lymph node or deep lymph group, high grade and extranodal extension are associated with a high risk of nodal recurrence for the postoperative follow-up and worsen prognosis of the disease.
In any case, the presence of enlarged palpable inguinal adenopathies at diagnosis or during the postoperative follow-up should be taken with caution as there is 30% false-positive nodes [18] due to locoregional inflammatory or infectious processes and antibiotic therapy has not proven effectiveness in reducing the lymph node swelling.
This relative contribution of antibiotics has justified another operation until recently to rule out nodal recurrence despite the absence of risk factors in the resection of the primary tumour. A sensitivity and specificity more than 90% in cytology by fine needle aspiration could help determine the actual need for radical inguinal lymphadenectomy [19] or a clinical observation when antibiotic treatment is completed.
Histological confirmation of a unilateral palpable nodal metastasis at diagnosis of disease does not rule out involvement of both groins, present in 50% of cases due to lymphatic drainage crossed penis under physiological conditions [20] . In these patients, it could be recommended both superficial and deep lymphadenectomy of the affected side but only superficial in contralateral side, considering the usual existence of a wide distribution of nodes in the superficial region compared to the deep lymph nodes.
The other way around, the absence of palpable lymph nodes in the contralateral side after resection of the primary tumour could exclude its involvement because it would be expected a lymphatic growth at the same speed in both sides. In this context, contralateral lymphadenectomy will exclude unless malignancy was suspected in some imaging study.
The development of new therapeutic approaches such as video endoscopic inguinal lymphadenectomy, could reduce overall postoperative morbidity in these cases, but the actual worldwide experience is still very limited.
In clinical practice, there are many doubts about the usefulness of the ilioinguinal dissection at the same surgical time because of their high risk of complications. Most authors [1] only advise a pelvic lymphadenectomy when there is a histological confirmation of two or more positive lymph nodes for malignancy in radical inguinal dissection.
Pelvis lymph node involvement is used to being more useful for staging than for treatment of the disease because of Stage IV is only amenable to a palliative therapy in order to relieve symptoms or improve quality of life, without changing the natural history of the cancer.
The evolution of the disease to early nodal recurrence suggests that our patient could have been a good candidate for a modified inguinal lymphadenectomy or sentinel node biopsy at diagnosis. The existence of risk factors such as tumor size, moderate cell differentiation or the possibility of micrometastases support this therapeutic approach.
In conclusion, prophilactic inguinal lymphadenectomy is not always indicated for penile cancer because it may be associated with significant morbidity. All patients without palpable lymphadenopathies at diagnosis should therefore be considered for a modified node dissection or sentinel node biopsy in experienced centres, except those with low risk of recurrence and good compliance.
Palpable inguinal nodes should not be considered as metastasic disease if there is no histological confirmation. Positive fine needle biopsy can support a radical inguinal lymphadenectomy due to the limited diagnostic value of the current imaging studies to detect nodal metastasis in this cancer.
